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EPIZOIC BARNACLESONPLEURODIRANTURTLES:
IS THE RELATIONSHIP RARE?

J. G. Frazier

Abstract.— The occurrence of epizoic Balanus improvisus on a side-necked

turtle in Argentina illustrates the southern extent of this barnacle's wide geo-

graphic range, and the diversity of habitats and substrates used. Preferred

settling sites for epizoa are similar on all non-marine turtles described as hosts;

barnacles concentrate on the posterior of the carapace. The present account of

epizoa on a pleurodiran turtle raises questions as to whether the lack of records

reflects a true lack of epizoic bamacle-Pleurodira relationships, or a lack of

observations. Because the symbiotic relationship is dependent on the turtles'

occurrence in estuarine habitats, a better understanding of pleurodiran distri-

butions is needed. The little data there are suggest that recent Pleurodire turtles

are generally restricted to fresh water, but a few species may inhabit saline

waters and they are therefore likely to host epizoic barnacles.

Epizoic barnacles have been reported on

few species of Testudines. There is an ob-

ligate relationship between several barna-

cles of the Chelonibiinae and half a dozen

marine species in the families Cheloniidae

and Dermochelyidae (Ross 1963a, b; Zullo

and Bleakney 1966; Ross and Newman
1 967; Ernst and Barbour 1 972; Zullo 1 979).

In some populations of marine turtles che-

lonibiine infestations are common (Frazier,

unpublished data).

At least five species of "freshwater" tur-

tles (Chelydridae and Emydidae) have been

reported to carry epizoic barnacles, but such

reports are rare, for they evidently represent

an opportunistic relationship. An adult male

alligator snapping turtle, Macwclemys tem-

minckii (Troost), near Mobile Bay, Ala-

bama, had 43 Balanus improvisus Darwin,

mostly on its posterior carapace (Jackson

and Ross 1971b). The carapace of an adult

male Alabama red-belly turtle, Chrysemys

{=Pseudemys) alabamensis (Baur), also from

Mobile Bay, Alabama, carried more than

600 Balanus improvisus (Jackson and Ross

1972), as well as Bryozoa (Jackson and Ross

1975). Carr (1940) mentioned barnacles

being on several discarded shells of Chrys-

emys concinna suwanniensis (Carr) at Cedar

Key, Florida. An adult female red-belly tur-

tle, Chrysemys r. rubriventris (Le Conte),

near the mouth of the Delaware River had

12 Balanus improvisus on the posterior of

its carapace (Amdt 1975).

There are numerous records of epizoic

barnacles on diamondback terrapins, Mal-

aclemys terrapin (Schoepff), from eastern

and western Rorida. Ross and Jackson

(1972) reported two Balanus improvisus at-

tached to epizoic oysters (Jackson and Ross

1971a) that were on the posterior of the

carapace, and two Chelonibia patula (Ran-

zani) that were on a posterior ventral mar-

ginal surface, of an adult female. Jackson et

al. (1973) found a vacant Balanus eburneus

Gould, occupied by a bivalve mollusk, on

the posterior carapace of an adult female

terrapin. Seigel (1983) has done the only

detailed study on levels of infestation, re-

porting three species of epizoic barnacles on

two populations of diamondback terrapins:

Chelonibia manati Gruvel infested 47.9%

of the total; Balanus eburneus, 42.4%; and

Chelonibia testudinaria (L.), 9.5%.
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Fig. 1 . Oblique posterior view of Hydromedusa tectifera (JGF 4007) showing Balanus afF. improvisus (USNM
21 1283) and several white basal disks where barnacles were once affixed (tape in cm).

All of the above-mentioned turtles are

members of the Cryptodira that either live

in, or occasionally have contact with, ma-
rine environments. The only turtle of the

suborder Pleurodira that has been previ-

ously recorded to host epizoic barnacles, is

a matamata, Chelus fimbriatus (Schneider),

that washed up on Trinidad (Boos in Prit-

chard and Trebbau 1984:97, 107, pi 31 F).

The present note reports the occurrence of

a wide ranging barnacle on the South Amer-
ican pleurodire Hydromedusa tectifera, and
discusses the general phenomena of epizoic

barnacles on pleurodires.

Materials and Methods

In August or September of 1 982 a female

side-necked turtle, Hydromedusa tectifera

Cope (Pleurodira: Chelidae), was collected

during the day while crossing route No. 1

1

(or No. 2) several kilometers west of the Bay
of Samborombon, Province of Buenos Aires,

Argentina (36°S, 57°W). On its carapace were

about a dozen live barnacles. It was isolated

from conspecifics in a freshwater tank in

Villa Gessel, where the barnacles died short-

ly thereafter (R. Gessel, pers. comm.). On
11 March 1983 I measured and photo-

graphed the specimen (JGF 4007; Fig. 1).

Collections of//, tectifera in Argentine mu-
seums in Buenos Aires and La Plata were

examined for additional occurrences of epi-

zoic barnacles.

Results and Discussion

The turtle's curved medial carapace length

was 27 cm. It was evidently an adult in good

health, for in January 1983, four to five

months after capture, it laid seven or eight

eggs. On the posterior half of the carapace
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were two barnacle shells (external plates

without any soft parts inside) and ten white

basal disks where barnacles had once been

affixed.

The barnacles were identified as Balanus

sp. aff. B. improvisiis Darwin. The larger

specimen (USNM 211283) measured 5.0

mmin height and 1 2.0 mmin rostro-carinal

diameter. Barnacles of the same species are

common in the sublittoral of the south-

western Atlantic— notably in the Bay of

Samborombon and in waters of low salinity

several km from the Bay, where they often

form dense encrustations on shallow water

crabs (Bastida, pers. comm.; Botto, pers.

comm.; pers. obs.).

Balanus improvisus is remarkable for oc-

curring in waters of many subtropical and

temperate seas (having been introduced into

several regions by human activities) in

depths from low tide to nearly 40 m (Dar-

win 1854, Pilsbry 1916, Bousfield 1954,

Utinomi 1966, Carlton and Zullo 1969,

Newmanand Ross 1976). It has wide ther-

mal and salinity tolerances, surviving ex-

tended periods in a variety of estuarine and

marine conditions; substrates are known to

include various inanimate objects and hard-

shelled sessile and sedentary invertebrates

(Bousfield 1955, Newman 1967, Gordon
1969, Gosner 1971, Carlton and Zullo

1969). Balanus improvisus has been record-

ed on more species of "freshwater" turtles

than has any other barnacle (Jackson and

Ross 1971b, 1972; Ross and Jackson 1972;

Amdt 1 975). Hence its occurrence on a side-

necked turtle from an estuary in Argentina

is consistent with the barnacle's known hab-

its.

Several authors have estimated the ages

of epizoic Balanus improvisus on the basis

of growth data presented by Costlow and
Bookhout (1957). The estimated relation-

ships between size (rostro-carinal diameter)

and age were: 4.6 to 10.4 mm—three to ten

weeks old (Jackson and Ross 1971b); 1.0 to

10.2 mm—two days to ten weeks and older

(Jackson and Ross 1972); and 4.3 to 9.9

mm—three to four months old. In this light,

the 12 mmspecimen from Samborombon
may have lived for about three months on

the Hydromedusa tectifera. The basal disks

left by several other barnacles on this turtle

were of comparable diameters, and proba-

bly of a similar age; some were smaller and

probably younger.

Although the orientation of the barnacles

on the H. tectifera was not determined, their

concentration at the posterior of the cara-

pace is consistent with reports of epizoic

barnacles on other turtles, where water cur-

rents and food availability were thought to

influence the site and orientation of attach-

ment (Jackson and Ross 1972, Ross and

Jackson 1972, Jackson et al. 1973, Amdt
1975, Seigel 1983). The posterior of the car-

apace apparently has the best conditions of

water flow, while being a relatively protect-

ed site for the barnacles.

Affixing to a turtle is evidence for highly

opportunistic settling behavior, which is well

supported by the variety of substrates on

which Balanus improvisus has been record-

ed. Since B. improvisus can withstand only

about 24 hours of desiccation (Newman
1967), the survival of epizoan individuals

is dependent on the behavior of the host. In

the case of H. tectifera, there is probably

little risk of extended terrestrial forays.

Pleurodiran turtles are generally regarded

as restricted to freshwater habitats (Freiberg

1979, Pritchard 1979), but little is known
of their salinity tolerances. Pritchard and

Trebbau (1984) argued that the inability to

cross, or survive, salt-water has been a ma-
jor factor in shaping the distributions and

evolution of pleurodiran turtles. Pritchard

(1984) argued this point further, especially

for the Chelidae, thus challenging the de-

tailed phylogenetic studies of Gaffhey

(1977).

There are, however, several records of

Pleurodires (including chelids) in salt-water.

Broadley (in litt., 16 Nov 1984) has found

'' Pelomedusa subrufa in brackish water on

the periphery of the Makgadigadi Pans, Bo-
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tswana," and Pelusios castaneus castan-

oides within a few meters of the mangrove

swamp on Inhaca Island, Mozambique.
Bour (in litt., 22 Mar 1985) found Pelusios

subniger in estuaries in Seychelles and Mad-
agascar. Rhodin and Mittermeier (1976) re-

ported Chelodina siebenrocki in "tidally-in-

fluenced coastal swamps" along southern

NewGuinea and on offshore islands. Cogger

(in litt., 7 Jan 1985) reported "a number of

records" of Chelodina longicollis from es-

tuarine conditions in Australia. In addition,

there is strong evidence that several fossil

pleurodires (all of them pelomedusids) were

marine, including Stupendemys geographi-

cus (Wood), the world's largest turtle (Wood
1976:15).

Hydromedusa tectifera, common in

freshwater systems where filamentous algae

commonly cover the carapace, is previously

unrecorded from saline waters, but E. Gu-
dynas (pers. comm.) has records of this

species swimming in Rio de la Plata as far

seaward as Punta del Este, Uruguay, where

conditions are nearly marine. The size of

the epizoic barnacles reported herein illus-

trate that H. tectifera can survive estuarine

conditions with no ill effects for at least sev-

eral days—the time necessary for B. im-

provisus to settle, metamorphose and begin

sessile growth (see ZuUo et al. 1972). The
record also represents a range extension for

Hydromedusa tectifera at least as far south

as the Bay of Samborombon; the next near-

est southern record is La Plata, 1 50 km to

the northwest (Frazier, in prep.).

No museum specimens with evidence of

epizoic barnacles were found among the 30

specimens examined. However, epizoa are

frequently removed to show better the mor-
phological features of the host, and the rate

of occurrence of epizoa on museum speci-

mens probably does not reflect the natural

situation.

The paucity of reports of epizoic rela-

tionships between pleurodiran turtles and
barnacles could reflect a lack of observa-

tions. Although some cryptodiran popula-

tions are heavily infested (Seigel 1983), and
several species serve as hosts, the epizoan

phenomenon is poorly documented in this

suborder also. There is no a priori reason

why side-necked turtles in estuarine con-

ditions in South America, Africa, and Aus-

tralia should not carry epizoa. The question

is: how many pleurodiran populations ven-

ture into estuarine conditions? Distribu-

tional data suggest that few pleurodiran tur-

tles (except Chelodina siebenrocki and
possibly also Hydromedusa tectifera) com-
monly occur outside of fresh water (e.g.,

Broadley 1981, in litt., 16 Nov 1984; Bour

1983; Pritchard and Trebbau 1984), but

more detailed data are needed.
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